Effect of pro-inflammatory stimuli on mucin expression and inhibition by secretory leucoprotease inhibitor.
Stimuli-induced expression of certain mucin genes has been demonstrated to occur as a result of ligand-dependent activation of the epidermal growth factor receptor (EGFR). In particular, MUC5AC expression can be induced by cigarette-smoke, neutrophil elastase and lipopolysaccharide (LPS) following activation of tumour necrosis factor alpha-converting enzyme. We now show that a large of number of stimuli relevant to the cystic fibrosis lung - neutrophil elastase, LPS, Pam3Cys-Ser-(Lys)4 Hydrochloride (a lipopeptide analogue), CpG DNA (which mimics bacterial DNA) and cystic fibrosis bronchoalveolar lavage fluid - can activate MUC1 and 2 expression as well as MUC5AC expression in lung epithelial cells via an EGFR-dependent mechanism. In addition, we demonstrate that the immunomodulatory anti-protease, secretory leucoprotease inhibitor, can inhibit stimuli-induced MUC1, 2 and 5AC expression via a mechanism that is primarily dependent on the inhibition of transforming growth factor type alpha release. Therefore, mucin gene expression, induced by cystic fibrosis respiratory stimuli, can be inhibited by secretory leucoprotease inhibitor indicating its potential importance as an anti-mucin agent in cystic fibrosis and other chronic lung diseases characterized by mucus hypersecretion.